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20th JUBMB International
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Biology and 11th FAOBMB Congress.
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Kanai Y: Identification of the CD98hc
interacting protein by proteomic approach,
20th TUBMB International Congress of
Biochemistry and Molecular Biology and
11th FAOBMB Congress, Kyoto. Japan,
Jun. 19, 2006

Anzai N, Khamdang S, Kim DK, KanaiY,
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binding protein with T-type amino acid
transporter ~ TAT1 the

using yeast

two-hybrid screening . 20th IUBMB
International Congress of Biochemistry
and Molecular Biology and 11th FAOBMB
Congress. Kyoto, Japan. Jun. 19, 2006

Ueno T, Chairoungdua A, Kongsophol P,
Kanai Y: Identification of intracellular
amino acid signaling using proteomic
approach . 20th IUBMB Intemational
Congress of Biochemistry and Molecular
Biology and 11th FAOBMB Congress.

Kyoto, Japan. R 184E6 A 19 H
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Tokunaga M, Washio N, Matsuo H,
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2
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Fukuda J: Immunohistochemical analysis
of serine transporters in the rodent brains,
20th IUBMB International Congress of
Biochemistry and Molecular Biology and
11th FAOBMB Congress. Kyoto, Japan,
Jun. 19, 2006

Hirata T, Babu E, Nimitvilia S, Nomura K,
Mitani S, Andou K, Kanai Y: Analysis of C.
elegans SLC7 amino acid transporters,
20th TUBMB International Congress of
Biochemistry and Molecular Biology and
11th FAOBMB Congress. Kyoto, Japan,
Jun. 19, 2006

Noonin C, Jutabha P, Piyachaturawat P,
Kanai Y:  Transport of  methyl
mercury-cycteine conjugate in T24 human
bladder carcinoma cells by L-type amino
acid fransporter\ 20th ITUBMB International
Congress of Biochemistry and Molecular
Biology and 11th FAOBMB Congress,
Kyoto. Japan. Jun. 19, 2006

Li Y, Kanai-Azuma M, Hirata T, Anzai N,
Kawakami H, Endou H, Kanai Y:
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International Congress of Biochemistry
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Phetdee K, Hirata T, Babu E, Shiraya K,
Anzai N, Endou H, Kanai Y: Identification
and characterization of a novel organic
anion transporter (OAT9). 20th IUBMB
International Congress of Biochemistry
and Molecular Biology and 11th FAOBMB
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Jutabha P, Noonin C, Anzai N, Kanai Y:
Type 1 sodium-phosphate cotransporter
functions as a voltage-driven organic anion
transporter in human . 20th IUBMB
International Congress of Biochemistry
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transporters in nephrotoxicity. ITUPHAR
2006, Symposium S3 “Transporters and
15th World
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induce intracellular signaling by proteomic

approach .  The 20"  Annual
Symposium of Protein Society,
California, U.S.A., Jul. 19-23,
2006.
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Kanai Y: Heterodimeric amino acid
transporters:  molecular biology and
pathological and pharmacological

relevance. 12th International Federation of
Placenta Associations Kobe,
Japan, Sep 7, 2006.
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Promchan K, Hirata T, Anzai N and Endou
H: Amino acid transporters in cancer: A
target for anti-cancer therapy. The 18th
Korea-Japan joint seminar on
Pharmacology, Fukui, Japan, Sep 24, 2006.
Anzai N, Noshiro R, Miyazaki H, Terada T,
Inu K, Kanai Y, Endou H : Identification of
the intracellular binding protein with
oligopeptide transporter PEPT?2 using yeast
two-hybrid assay, The 18th Korea-Japan
joint seminar on Pharmacology, Fukui,
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Ueno T, Chairoungdua A, Kongsophol P,
Kanai Y: A proteomic approach for
clarification of an intracellulér amino acid
sensor system in upstream of mTOR
pathway. 6th congress of FAOPS. Seoul,
Korea, Oct. 16, 2006
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Sanada S, Matsubara M, Muto S, Endou H,
Kanai Y : Characterization of a novel
prostaglandin-specific ~ organic  anion
transporter (OAT-PG). 6th congress of
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amino acids and organic anions: relevance

61.

62.

63.

64.

65.

to cellular physiology and pathophysiology.
Seminar on CNS Amino Acid Transporters
of the Biotechnology Centre of Oslo, Oslo,
Norway, Nov 28, 2006.
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OAT3-mediated Cephaloridine toxicity
assessed by DNA microarray analysis, The

American Society for Cell Biology 46"
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identification and functional
characterization of a novel organic anion
transporter OATN1. The American Society
for Cell Biology 46™ Annual Meeting, San
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Nephrotoxicity of cephaloridine

Proximal tubular cells

H1. B AMRHEEHE~OE I 7O ODERE, Foy0OUYTY
&, MEBOFEERT A4 5 RAR—4—0AT1H B LMF0AT3E A L
THRAEMIERNICAY, SEEERET S,

Strategy used for ﬁantzﬁcamn_ef gene expression

A: control (no treatment)

B: drug treatment

C: drug treatment + inhibitor
D: inhibitor

Each gene

A B cC D

Gene expression changes _(B—=A—(C—D
mediated by specific transporter — A

Bz2. FSUAR—5— ﬁ%”“aﬁ@%%ﬂﬁ%% A0S G/A =y S VE @ lap~
SN, BD * MICHATSHTOBEFRELSHZRPOHRIC
FYEHL, FSURR~E— ﬁ?faﬁffﬁfoé BEFEREEEL
TEHEY 2o
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Cetl viability of 82-OAT3 by MTT assay

g?ZG“ % control

e

§ 1g§ =0 2 mM Cephalor
£ 607 4~ 0.2 mM Cep+ 0.1
= 40' probenecid

g 20 ~%— 0.1 mM probenec
== G i ¥ £ i ¥

3

0 24 48 72 96 120
Time after treatment (hr)

H3. 770UV S 0RR—S—NEEE, EE7TF R
FUAR—F—0ATBE R EHBE S B LT HYRAERME B L2 %
.27 7Yoo TREL, TOEMEMITTZ v A 12k YUEHR
Lo ESHICFOERIZHTH0ATI4 £ E 4 —ProbeneciddZhE %
BmE L=,

MNormalized Intensity {log scale}

005 Treatment ype
Controf 8.2mM Cep 0.2mM Cep+100pMPB 100 M PB
.glg’-axiSf OA'fé—cep 38hr, Default (nterpreta[ig;ﬁ"w B ’

i Colored by: 36hr D.2mMCep
Gene List.  Flags are Prasent or Marginal {2545)

B4, o700 0D AR—S—NEEREOTIIOT7 LA
2, 0.20M o7 Y Dy, J6EEMEBIZLAER TPV S
RAR—45 —0AT3RERBEDEETFRIRES, Probenecidizdk Yt
DAY DL SBEFRREEHNME ST, FSUAR—E—9
EEEHEBHLTWS I ENERSLS,
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7. €770 Pk YRBESVERSNEBEFED/IX
DA (FEH)

(Cystine/glutamate exchanger)

éi'ansporier)

Hs. o700Vt LYEBBLEIETAEETFIZIEIIVLETF ;Y
(GSH) ARICEET5EEFHEAEENS,
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REPCR of cephalondine-affected gene expression.

)
A
+
£
=
)
4hr
m=de 12 hr
24 hr
36 hr
48 hr
72 hr
Gelm Gele Sle6ad
(Hlutamate-cystein ligase.modifier  Glutamate-cystein ligase catalytic Glycine transporter

9. REEHASBFERENEBEEFOPRIZEDFEEMINIC KL HREE
( 1 ) o

RT-PCR of cephaloridine-affected gene expression (cont:)

£ j==1
E %
b= &
3] 3
dhr
woses 17 hy
24 hr
36 hr
48 hr
72 hr

Slc7all Nfe2i2 Mydil6
nuclear factor Myeloid differentiation primary
xCT (erythroid-derived response gene

B10. REEZHVEESN-EEFOPRICIDFEEMRINICLS
mER (2) .
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-of cephaloridine-affected gene expression (cont,).

CEP+PB
Control

)
&
&
3
o

PB
CEP
PB
CEP
CEP+PB

4 hr

iZhr

24 hy

36 br

48 hr

semmesemd 72 hr

Tms3 1fi30

Transformation related protein53  Interferon gamma inducible protein 30

E11. ZRESNFESNEETFOPRICE DEEERTIC &L 55
w(3) .

Gene expression level in 82-CAT3 during 4 by treatment (mean + SD). The data
were normalized with GAPDH.

Gele Gelm Sle6a? Sle7ail Nfe2lz

control 1.00+029 100+0.08 1.00+007 1.00 + 0.04 1.00 + 0.09

0.2 mM Cephaloridine  0.89+0.23 1054009 143+033  1.65+0.05%%% 1.59 4+ 0.96

0.2 mM Cephalotidine+ /o 10+ 0744003 1175020 124 £0.12%  1.014029
0.1 mM probenecid

0.1 mM probenecid 038+0.10% 073 +0.03* 046+ 0.04%+* 0,51 + 0.04*** 1.03 4 0.13

Note: results from gRT-PCR, *p <0.05, **p < 0,01, ***p < 0,001 vs control.

El12. Gele, Gelm, Slc6a8, Slc7all, NfeZl2izBid 5EEPCR
(TagMan PCR) (=& 2T (4 EBRLEBOMEBRER)
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Gene expression level in S2-OAT3 during 12 hr treatinent (mean + SD). The data were
normalized with GAPDH.

Gele Gelm Sle6a9 Ske7all Nfe2i2

control 1.00+0.38 100 £ 0.11 1.00+£025 1.00+024 1.00 + 0.30

0.2 mM Cephaloridine 6,00 + 1.20%%% 3.14 4 0.41%%% 2.24 2 0.09%%%14.77 4 2,881 86 4 0.13%*

0.2 mM Cephaloridine+

X 0972003 148 £0.16%F 1.25+036  3.98 +0.69%* 1324031
0.1 mM probenecid x = * * +03

0.1 mM probenecid 0.61+£029 0924019 1.58+024% 123+025 1.07+049

Note: results from gRT-PCR, *p < 0.05, **p < 0.01, ***p < 0.001 vs control.

B 1 3. Gelo. Gelm. Slc6ad. SleTall. Nfe2l2i=Ed 25 2PCR
(TagMan PCR) 1=k B84 (1 2 BB OMBIFER) |

120 A
100 i GO
80 et 0.2 1]Vl Cephalotidine
60 0.2 iV Cep+2rriVi
NAC
464 e 0.2 it Cept 0.1miM
atocopherol
20 1 ¥ 2mMNAC
4] Y T 1 1 # 0.1 mM atocophero!
0 24 48 72 98

Time (hr)

B14. 770U SUMEELICHT SHBILNEONE,
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S2-0AT3
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B-actin

Gcle

Gelm

Slcad

Sic7all

§hr 2

156, o070 PoI&bBIFRBEEHICSTHREBIEMED
SEOEEEPCRIZL BT (1) .

§2-0AT3

i
d
W

Cep + NAC
0.1 mM a-toco
2mMNAC

0.2 mM Cep
Cep + o~toco

Cep + NAC
0.1 mM a-toco

6.2 mM Cep
Cep + o-toco
2 mM NAC

etrl

Herpudi

(Homocysteine inducible)

Mydl116

Ereg (Epiregulin)

NM_027950
oxidative stress
induced growth
inhibitor 1

Nfe2P™

&hr 2hw

B16. 270U Vc&bBEEFEREHICHTINBIEHMED
SHEOEEEPRIZL ZMIF (2) .

— 1562 —



Gene expression level in 82-OATS during 12 hr treatment (mean + SD). The data were
normalized with GAPDH.

Gele Gelm Sle6a9 Ske7all NfezZlz

control 100£0.11  1.00+£007 1.00+0.04 1.00£009 1.00+0.03
0.2 mM Cephaloridine  6.01 + 0.49%#* 3.01 + 0.61%% 4.83 + 0.48%#¥10.96 £ 0.77%** 1.18 + 0.19

0.2 mM Cephaloridine+ 4 37 1 0.58%5%2.23 4 0404 2.16 + 0.34%* 6.60 + LOT*** 0,78 + 0,045+
0.1 mM c-tocopherol

0.2 mM Cephaloridine+ | 37, o152 076 40014+ 1264007 094£0.07 0.6+ 0.03%+*
2 mM N-acetylcysteine

0.1 mM a-tocopherol 1174010 07240117  0.95+0.03 0.61 £0.11*% 047+ 0.09v**

2 mM N-acetyleysteine | 50, 005 0604 0,07+% 129 40074 0.89 £011 0942028

Note: results from gRT-PCR, *p < 0.05, #*p < 0.01, ***p < 0.001 vs control.

17, B77RYDUICEBEEFREBEEEHICHT AHBEILHED
PMBEDOTEEPCR (TagMan PCR) =&k B8,

NosiRNA  Neg.siRNA Nfe2i? siRNA

cephaloridine - - - 4 - “+

B-actin
Nfezlz
Gele
Gelm
sle7all

sle6a®

Nfkbl

E18. Nfe2l2/ wo B ombr7ryal) DUERICHT AEE
(‘E) o SIRNAICK BNfe212/ v o &5, S2-0ATMIMA%R D 7O

DUTHIBEL, 070U L5 BEEFHREEHE. siRlAsE
iﬁ@%@) (No siRNA) . fEESiRNATILE L7=t® ( Neg. siRNA)
EHE LT,

— 163 —



Gene expression level in 52-OAT3 during 12 hr treatment after 1 day siRNA
knockdown (mean + SD). The data were normalized with GAPDH.

Gele Gelm Sle6a9 Sle7all NfeZl2

control 1.00+ 0,02 1.00£0.11 1.00+002 1.00+028 1.00+0.16
0.2 mM Cephaloridine 2.18+0.19 2124017 1644012 3461028 1.00+032
Nfe2l2 siRNA 1.56 + 0.46 0.94 +0.19 1054033 072:012 0524005

0.2mM cephaloridine 139,013 114 +001 1254021 074+023 0.85+0.17
+ Nfe2lZ siRNA

19 Nfe2l2/ w o 85007700 O UERICRT HEE
(2) . siRNAIZ &k BNfe2l12/ wo Ay ik, S2-0AT3MilaZ o7
JODTHMBEL, 070U PUII LA EEFRELSHE. siRNAsk
MEO+HO (control) EEEEELT-,

Cephaloridine treatment after gene knockdown

g COntrol

120 -
— 100 - wmeene (3.2 i Cephaloridine
£
2 80 - e Tgative sIRNA
;§ 60 ~ oo negative SIRNA+O.2mM
T 40 - ceP
8 —3i— Nfe212 siRNA

20 -
0 megene NfE212 SIRNA+0.2mM Cep
H H H H H

0 24 - 48 72 98 120

Time after treatment {(hr)

20, Nfe212/ o850 7700 OUERIZHT 52
(8) . siRNAIZ &k BNfe212/ wH H 5%, S2-0ATS#RlEEZ D 7O
JOOTHEBL, 070U DUCkbHBESHICNTANES.
SIRNAZRILEB D £ D (control) . MEESIRNATHELI-H D

( Negative siRNA) &EbEF L 7=,
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BEAEFEHRFMERMNE (Fxal ) 37 AREE)
SRS E

KiGo

Al
SHENEE e

MREE

N AASRE R OB 1 B BT B4 2158
O OEMNPAEEZ R - AR E

BEFREAD T 7 25— OF5 R, RINEGHRS THRIFIRS A

PEAS RN S 72\ Trp-P-2 X, EBAMEEZFTH HCAHER—DI TR 2 —
R LTz, Trp-P-2 % 400 ppm TF344 T v M523 L. 32 D TR
& DOFFFREMEZ R LT=23, high grade dysplastic ACF Ikt &4, KA
ADIBELRD bV o T2, Trp-P-2 & MO KIGFED AME HCA & OFMN AtE

DEVORAZFTHRD DI,

MENEETREMBTORK R L, gene set

enrichment analysis (GSEA) Z W T & LIZEFEMIZHREST L7z, MeIQx, MelQ
WIZEBNT Trp-P-2 EHATERAL TV DBEFH AR S, KIE
WEETIREFHRLEEN TV, RESLA M RIZEET 2BE T,
HCA JED KIGF D AMEIZE 5 L OV A ATREE RS RIB X 7,

A. BFEEY

IMEGHE LIz ARRILEENE~T
oY A7 Vw732 (HCA) HEbhd L
LT, REPICHFET 2Ex OERF -
BAFEDEILE FOBRADRRME T
HDLFRENREZEZ OILD, L LMD,
FOFEMZ DWW TIESRIZARAZ RDZ,
X, ZnBAbEWIZ L 2 EEICRT A
EORBZMH 5 VIXEFEEHE LT
HBEMZEROAKELIAEMPAINT
WIRWY, AR, RESROEL OER
B« BAREHEIC LV FER SN IEY
DREBIVEFTLERNT, O {LEWEE
R BEE TR BEFRE 07 74
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L ORRERZEL, RUQ %0 REMEt.,
@ EBARZEORZZHWREICE
TARBE T2 7 7 A NVDERIZSONT
GeneChip (Affymetrix) # FVN7-&EERY
BT 24T B A FER B {sT
BB T 077 ANRCRETERICETS
T—REEETDH, TICED. BRA
WCEERBEFECOMEA, BEmbah
DIEAERFEIZ L DRPAEOTH. 1L
B YRR O R TOBRBRIEIEIC
X DRPAMETRINAIEEE 25, BT,
BIEEHERICE SO FOREBIAY X2
IS, BAARZEERET 2B
BEROMFIZ L DR P AEBREROE



B L 2D,

B. BFIEik

(1) Trp—P-2 U MeA o C &> TEHIRIER
Behik WX ARMFENSAER
KAGFED AMEHCA & LCTIE. PhIP, MelQ,
1Q, Glu-P-1, MelQx % . FERIGFE M AAE
HCA & L TiE. TrpP-2, AaC, MeAaC

%4 % 400, 300, 300, 500, 400, 100, 500,

200 ppm OFIELFRE T, MEHR 5L
(HCA &EHEE % 2 @M. @il &% 4
B 2k Ty MBS L, KRGS
fE X v R L7z RNA %2 W - RS s
TR OFRER. FERGRLAMEIZ
SSHEENTZ Trp-P-2 1%, KIBES AL

BTAHA CR—D7 FRAX—%Fr% L.

KIGFED AWE Th D ATRetE R
7= Trp-P-2 OFREHFIREE % 400 ppm (2
BE L. MEREE) 2 3E# DR L
%, BEhEOLZRET 5 TEHIREK
B5iE) CRIBPAEREIToT, B
ERRT2 6B C 4o, 18, 32BN
THE10CDT > b DORBIEARZEIL
RIGREDHF EZ BRI Lz, E72. MeA
aClid. ME#RETE] 1238\ T ACF %38
PEAS 1 ERY 720 04 + 06 HEDT
MNTHLIDFHERSNTDOT, g
FE % 400 ppm |[ZHE B L CRER D EBR 1T
o712, KIBATHAAIRZE Th 5 dysplastic
ACF ZfifE 2R L B TE 54575
Yefa ik THLEZE L. ACF, ACF-D (ACF
detected by differential staining ; K
IG5 A DRI ARZE TH 5 dysplastic
ACF & B —E3 2 4RI5EETHRE S
15 ACF) R UMEE OFEFIZ OV TR
BB LT,

(2) FEx o HCA O TEHBEHE oX
DRBELET 5EMETFHD Gene set
enrichment f#EYT (GSEA)

Trp-P-2 & AMOKRGIFED AME HCA & D3
BAMEDEVDRRZFARD =12, 18
FEROB( TR BURIT ORER A | gene set
enrichment f#HT (GSEA)Y, # VT & B
R RE L7z, B FOBEN B,
S8 TFrECFHICE L X
Functional set (C2) V%5 > FDEBEF
FEBMT T —F CTHEMAFRER X 512,
XCollapseProbes TokZs L. GSEA CHEHT
ZiToTlz, TNEN, Trp P2 T E5HE LK
ABFE DS Aot HCA B2 5-B¥ | ACF 55 3% 9
MeAaC &R SRV AaC B 5 RE, HCA FEH
5Rf & HCA B SR OB 21T o 72,

1) Subramanian et al., PNAS, 102:

15545-156550, 2005

(fEE~DEE)

AHBFFE TIT O B BRI W T AT R e
R THDELDPAE F—DEREMH
HEESOARBEZT, B ERICET
LR T L, ERICET 28
WEFT RO N L B2 iR /MR DL A
W5, B0 SEE S 51
o,

C. WFFEREE

(1) Trp-P-2% UMeA o CoD TEEHIREE 5
1B W LD RERD A FERR

Trp-P-21%. SR EE100ppm CIFACFFE
FMERI 2, LU s, BReE
EFRBTO T T 22 —BITC LY, 36
D5 AMEHCAT & HMelQ, MelQx, Glu-P-1&
RUZ ZAZ—ZB LI &b, KIS
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3 AMIE T o D TREMEN R S 472, Trp-
P-2 D AR PR FE 2 400ppmi 88 L. (54
Mgk 5L 2B T 528X D, Trp-
P-23 RIGF S AMEZ TR T H & D & BRbF
BOICBIZE LTz, % EBfA%, 6, 18, 32T
. ACFREZEMEITA ~ 1AM 7202.0 =
2, 1.9 = 2.3, 3.1 £ 2.2Tdh -7z, ACF-
DOFEFRMEIL, BERME, 6, 18, 32BT
(1.5 £ 1.3, 1.8 = 1.8, 2.6 = 1.8C
dHolz, PhIP, MelQ, 1Q% NEHIRIEIES
%] TEE LB E O3208RF DOACF-DIL 1{E
K%7203.2 £ 2.6, 3.1 = 2.2, 2.0 =

1.6 TH Y, Trp-P-2{%. PhIP, MelQ, IQ&
[EFREE DOEELDACF-DEHFE LT, Trp-P-2
THFHFE S HVIZACF-DOFBFR AR DRSS
high grade of dysplastic ACFIE/Z2< ., &
7o RIBDBADFEDLRD b7z,

MeA o CHE-HECIL, G5B, 6, 18,
32 TIL, ACFFEFMEITE ~ ANV 2,
8 = 1.5, 4.7 £ 2.3, 2.2 = 1.8Th-
7oo ACF-DOFEFMEIL, 5Bk, 6, 18,

32WTIXL.3 £ 1.5, 2.1 £ 1.9, 1.9
+ 1L.9CTholz, TNHDACF-DIZEL T
BUE, MRSARIRIT 21T > Q0 B,

(2) e HCA @ TEHIEE] Ik
D RBEENT DBEMEFEHED Gene set
enrichment fiZ4T (GSEA)

Trp-P-2 13 MFERI B AR T F BT O
7 7 AZ— AT OFER, RIGHED AAE
HCA (RI—D7 5 AZ—ZR LI
B LT FERAMEE RS 2o
Teo TDFEDBAEDENOREZ A
BT DIZ, MR B TR IENT DS
K % . gene set enrichment analysis
(GSEA)Z W T & DIZFEMICHRET L
7o MelQx, MelQ M523V T Trp-P-2
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EHANTEZLHEEL TV D BT/
25 4 B S, AU sppaPathway,
erkPathway, RAP DAWN, Inflammatory
Response Pathway TH Y | KIEIZEHS
THEMLCTHIEEN TV,

MeAoCiX AaC ERILZ 7 A& —|Z
B L. MeAaC % ACF #5271
(BRI PR BE 400 ppm ). AaC ITR S 7
o7z, GSEA DFEE. MeAoC 134
FEIC BHE 9 5 B (s 7 BE(ST Interleukin
4 Pathway)?’ AaC LV HE < HE LT
Wz,

RIERA ML RIZEET 58T
B, HCA BHORBEMN AT S
LT % FIEEME DS RIE X7z,

D. B%E
(1) Trp-P-2 I%, fAEHFRE 100 ppn
TO MEEIBR SR &Y | ACF FRtEE
IRERMoToN RGHEN SR L7
RNA 12 X WM EF R BT 0o 7
AZ—RIT DFER. KIGFED AME HCA T
H 5 MelQ, MelQx, Glu-P-1 LRE—DF 3
AZ—Z R URIGRE N AME TH DT
REMEASRIE STz, SRR IEEE % 400 ppm
(CHEE LT EMEBRRSE] KXok
AT L7ofE R, dysplastic ACF 13555 Xh
57, high grade dysplastic ACF KB
MITEERE SN2 o7, BE5HIRT 6 B
WO HME&EE] TOMBNELRTFR
W0 s 7 24— Tix
dysplastic ACF OFEFME TR #TEE
THDHMS LIV, I HIZKEEE
DFFMEEHERT 21203, BloT 7 o &
—BMETHD I ERRBI N, £/,
MeA o C i3, MEHIREIE] TO ACF 3%

P
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